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SOPHUS  LIE.                                      I5
In ordinary geometry a surface is conceived as a locus of points; in Lie's geometry it appears as the totality of all the spheres having contact with the surface. This gives a threefold infinity of spheres, or a complex of spheres,
F(a, b, c9 d, e, r) = o.
But this, of course, is not a general complex; for not every complex will be such as to touch a surface. It has been shown that the condition that must be fulfilled by a complex of spheres, if all its spheres are to touch a surface, is the following :
= 8b       \dc        \ddj     \dr        Bade
To give at least one illustration of the further development of this interesting theory, I will mention that among the infinite number of spheres touching the surface at any point there are two having stationary contact with the surface ; they are called the principal spheres. The lines of curvature of the surface can then be defined as curves along which the principal spheres touch the surface in two successive points.
Plticker's line-geometry can be studied by the same two methods just mentioned. In this geometry let /12, /13, pw ' P%# /42> As ke t^ie usual s^x homogeneous co-ordinates, where ^>a= — pu. Then we have the identity
/12/34 4- As/42 -h/14/23 = °>
and we take as group the oo 15 linear substitutions transforming this equation into itself. This group corresponds to the totality of collineations and reciprocations, i.e. to the projective group. The reason for this lies in the fact that the polar equation
expresses the intersection of the two lines /,Uheoriey gekronte Preisschrift, Gottingen, Dieterich, 1891. Mathematical Society, Vol. 2 (1893), pp. 215-249.reases its power by adopting Pliicker's idea of a generalized space-element and extending this fundamental conception. A few examples will best serve to give an idea of the character of his work ; as such an example I select (as I have done elsewhere before) Lie's sphere-geometry (Kugel-geometrie).ll possible algebraic correspondences.    He
